Gorsky-effect measurements applied to H and D in Pd show that D diffuses faster than H in the temperature range from about -60 °C to 200 °C. The diagonal components of the dipolemoment tensor has been estimated as 3.5 eV.
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The diffusion coefficient for hydrogen agrees very well with that determined by H o l l e c k 7 at higher tem peratures (245 °C -615 °C) by means of a permeation method. In this reference and Ref. 7a a collection of data of other authors is given. Qualitatively the data of B o m h o l d t and W i c k e 4 and H o l l e c k and W i c k e 5 agree with ours, although differences can be noted in the absolute values of the preexponential factor D0 and the activation energy U.
The ratio of the preexponential factors is within the errors given by the classical value ]/2 , thus leading to the common isotope dependence for T -> oo. The reversed isotope dependence below 600 °K is caused by the observation that Ue^> Ud . Assuming equally high activation barriers for both isotopes one would expect the opposite relation, since the zero point energy for D is lower than for H . Yet J o s t and W i d m a n n 8> 9 and H o l l e c k and W i c k e 5 have pointed out that this assumption may not be fulfilled, if, in a semiclassical picture, a zero point energy for the degree of freedom transverse to the reaction coordinate must be taken into account. Depending on the curvatures of the potentials 2 G. H. V i n e y a r d , J. Phys. Chem. Solids 3,121 [1957] .
3 G. S c h a u m a n n , J. V ö l k l , and G. [1967]. 6 G. S c h a u m a n n . J . V ö l k l , and G. A l e f e l d , Phys. Rev. Let ters 21, 891 [1968] .
in the equilibrium position and the saddle point both relations Uyl^U d are possible. Similar ideas are ex plicitly or implicitly contained in semiclassic treatments by Le C l a i r e 10 and E b i s u z a k i et al. n »12.
From the experimental value of the Gorsky relaxa tion strength zfE = 2%/at.-% H (±10%) at 298 °K the dipolemoment tensor Pij = P dij can be determined 13 if the proper value for the orientation dependent fac tor Ü is known [Eq. (19) a complicated averaging procedure, taking into account the spectrum of grain orientation distributions would be required. Since the exact averaging procedure has not yet been worked out, we used i2=1.8, which is the average between the two extreme values, yielding P -3.5 eV. This value of the dipolemoment tensor may be compared with P ~ 4 eV, as calculated from the critical temperature of H in Pd 14.
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A l e f e l d , J. V ö l k l , a n d G. S c h a u m a n n , Phys. S tat. Sol. 37,337 [1970] . 14 G. A l e f e l d , Jiil-Bericht Jül-699-FF (1970) CdS crystals highly doped with Li, showing the tap-effect1 have pyroelectric constants considerably higher than those reported by M i n k u s 2 for pure CdS crystals. The differences of the surface charges during cooling and heating can be ex plained by considering the exponential temperature depen dence of the electric conductivity of the crystals.
In 1968 P a r k and L i t t o n 1 reportet that Li-doped CdS crystals, after cooling in darkness to the tempera ture of liquid nitrogen, emit flashes of light when tap ped with a pointed metal object. They therefore called this phenomenon tap-effect. As preliminary experiments showed, the mechanical vibration caused by tapping is not a prerequisite for the emission of light. Even lightly touching certain surfaces of the crystal with the point ed metal object suffices. This results in an electric dis charge followed by luminescence. It was assumed that the cooling leads to high surface charges. Therefore the pyroelectric properties of these Li-doped CdS crys tals were investigated.
To measure the surface charge, the crystal is insu lated by mica foil placed between the electrodes of a capacitor. One electrode is the copper block of the cryostat to be heated and cooled. The other electrode is made of quartz glass which is coated with a layer of transparent conductive Sn02. The CdS crystals are so orientated that the planes which are orthogonal to the c-axis are parallel to the electrodes. The charge induced in the electrodes is measured with an electro meter (Keithley 610 C) and registered on a pen re corder. The charge measured by the electrometer as a function of the temperature when the crystal is in dark ness is shown in Fig. 1 Above 320 K no charge is registered. Below 260 K the cooling curve is identical to the heating curve. In the intermediate range there are differences between both curves. It can be shown that the conductivity which increases exponentially with temperature is the reason for the difference. At temperatures rising above 260 K the conductivity leads during the time of mea surement to a rapidly increasing compensation of the surface charge caused by the pyroelectric effect.
